Objective: Maternity waiting homes (MWHs) can reduce maternal morbidity and mortality by increasing access to skilled birth attendants (SBAs). The present analysis was conducted to determine whether MWHs increase the use of SBAs at rural primary health clinics in Liberia; to determine whether traditional midwives (TMs) are able to work with SBAs as a team and to describe the perceptions of TMs as they engage with SBAs; and to determine whether MWHs decrease maternal and child morbidity and mortality. Methods: The present analysis was conducted halfway through a large cohort study in which 5 Liberian communities received the intervention (establishment of an MWH) and 5 Liberian communities did not (control group). Focus groups were conducted to examine the views of TMs on their integration into health teams. Results: Communities with MWHs experienced a significant increase in team births from baseline to post-intervention (10.8% versus 95.2%, P b 0.001), with greater TM engagement. Lower rates of maternal and perinatal death were reported from communities with MWHs. Conclusion: The reduction in morbidity and mortality indicates that the establishment of MWHs is an effective strategy to increase the use of SBAs, improve the collaboration between SBAs and TMs, and improve maternal and neonatal health.
Introduction
Access to quality healthcare is a basic human right that is often unavailable in low-income countries. Lack of access to quality health care has resulted in high rates of maternal and perinatal mortality, with more than 287 000 maternal deaths [1] and 5.65 million perinatal deaths [2] reported worldwide annually.
Two Millennium Development Goals are aimed at reducing neonatal mortality and improving maternal health [3] ; however, a barrier to meeting these goals is that many skill-based and goal-directed interventions fail at creating empowered environments where providers and patients work as partners, taking responsibility for their actions. Fundamental to creating an empowered environment is the need to include communities in negotiations for the types of services offered and to understand how they view their inclusion in the healthcare system [4] . To be successful, an intervention must include all healthcare providers, involve community members, provide a referral system, and strengthen links between the healthcare delivery system and the communities to overcome the barriers that prevent access to intrapartum care with a skilled birth attendant (SBA) [5] [6] [7] .
Although countries are encouraged to develop and implement plans to ensure access to SBAs, there has been increased recognition of the important cultural role of traditional birth attendants in maternity care [5, 6] . Traditional midwives (TM), in coordination with SBAs, can identify problems during prenatal, childbirth, and postpartum periods and, when necessary, refer women to skilled providers. For this reason and to make better use of human resources, the WHO encourages the inclusion of TMs in healthcare teams [5] .
Liberia is a low-resource country working to meet the healthcare needs of its population; its maternal mortality ratio (990/100 000 pregnancies) and its perinatal mortality rate (38/1000 pregnancies) are among the highest in the world [5, 8] . Although the Ministry of Health and Social Welfare has made strides to provide an integrated program of maternal, neonatal, and child health services, critical barriers often keep women from accessing these services [9] . Less than half (47%) of all births in Liberia are attended by a health professional [10] . As in many other settings, TMs have been filling this gap.
The present study draws on data from a larger study that was aimed at increasing access to skilled maternal, neonatal, and child health services through the deployment and evaluation of maternity waiting homes (MWHs). The purpose of the present study was to determine 
Material and methods
Poverty often restricts and even excludes people from participating in healthcare decisions [4] . To address this issue, the present study used a participatory action research model, based on the concepts of community mobilization, capacity building at the local level, and enhancement of self-reliance and sustainability. Key elements of community mobilization were used to develop a model for engagement at each level of the research process [11] (Fig. 1) .
The study used a cohort design and included 10 rural primary healthcare facilities, 5 with an MWH that was constructed during the study (exposed intervention group or MWH group) and 5 without an MWH (unexposed comparison group or non-MWH group). In all facilities, the SBA was a certified midwife. The 5 clinics in the MWH group were matched by size, location, distance from a paved road, and population demographics to the 5 clinics unaffiliated with an MWH. All 10 clinics provide standard services including basic emergency obstetric and neonatal care, and referral services according Liberia's Rebuilding Basic Health Services program.
The 10 communities are based in Bong County, a rural county located in north central Liberia with a population of 333 481. Bong County experienced some of the heaviest fighting and destruction during the civil war, leaving its health system decimated. The catchment population in the present study was 78 446 with approximately 18 043 women of childbearing age.
Prior to construction of the MWHs, the communities pledged the provision of raw materials and services (making bricks, hauling sand and gravel, cutting wood) and the donation of food and cooked meals for the construction teams. The communities agreed that each MWH would be run by a core group of TMs elected by the Community Health Development Committee and overseen by the SBA at the respective clinic. These groups were established by the Ministry of Health and Social Welfare and charged with decision-making in terms of clinic management and provision of community health services under the National Policy and Strategy for Community Health [12] . The Community Health Development Committees decided that management of the MWHs by TMs would lend credibility among the communities. At each MWH, a TM Council was elected and charged with responsibility for the day-to-day operation of the MWH. The TM Council also made community members, TMs, and pregnant women aware of the MWHs.
The MWHs were available free of charge to all pregnant women served by the rural primary health clinics, and access was neither dependent on referral nor on the distance between a woman's home and the clinic. Traditional midwives and family members were encouraged to accompany women to the MWHs. Women also had the opportunity to stay at an MWH when extended prenatal or postnatal care was required. Each MWH had a minimum of 8 beds with mosquito netting, an outdoor kitchen with cooking utensils, a sheltered area for firewood, and outdoor toilet facilities. There was a general meeting room for TMs and families to conduct business or gather together for social events.
Institutional review board approval was obtained from the Health Sciences and Behavioral Sciences Institutional Review Board of the University of Michigan, Ann Arbor, MI, USA, and the study was cleared by the Liberian Ministry of Health and Social Welfare and the County Health Officer directly responsible for oversight of the facilities involved.
Quantitative data on the frequency of MWH use, the number of referrals, the presence of an SBA at delivery, the proportion of team births (a birth attended by both a TM and SBA), and perinatal and maternal outcomes were collected from logbooks that had been completed by the certified midwives following each delivery. Qualitative data were obtained through in-depth focus group discussions with TMs (n = 46) from the communities served by the rural healthcare facilities with MWHs. Only TMs from sites with functioning MWHs were included as participants. All focus groups and interviews were audio-recorded and transcribed verbatim. Interviews were conducted in Kpelle or English by a research-trained, female Liberian nurse fluent in both languages. To reduce bias, the research team developed open-ended questions. The participants were asked similar questions from multiple angles. Prior to the collection of qualitative data, the purpose of the interview was explained to each participant, confidentiality was assured, and verbal informed consent was obtained.
The proportion of team births compared with non-team births was assessed using a logistic regression model with generalized estimating equations to evaluate differences from baseline (December 1, 2010 to February 28, 2011) to the post-intervention period (June 1 to August 31, 2012) in the MWH and non-MWH communities, while controlling for clustering within communities. The numbers of perinatal and maternal death were reported for the period from March 1, 2011, through September 30, 2012, and the analyses were completed while controlling for the estimated number of women at childbearing age in each community. The data were recorded, coded, and analyzed using SPSS 20.0 (IBM, Armonk, NY, USA). P b 0.05 was considered statistically significant.
The focus group data were reviewed by 4 members of the research team in an iterative process to develop constructs of meanings and themes and to derive patterns from the data. A broad inductive process of condensing raw text data, establishing links within the data, and developing key themes was used to analyze the qualitative data. Validity was ensured with the use of methodologic and analytic documentation [13] , and throughout the analysis numerous discussions occurred to verify interpretations and ideas.
Results
At the time of the present analysis, 500 pregnant women had stayed at an MWH with an average length of stay of 3 days (range, 1-33 days) ( Table 1) .
The proportion of team births increased over time both in communities with an MWH and in those without; however, the increase did not reach statistical significance in the non-MWH group (Wald χ 2 = 3.75, degree of freedom (df) = 1, P = 0.053) (Fig. 2) .
Additionally, lower rates of maternal and perinatal death were reported from communities with an MWH compared with those without an MWH, but the difference between the 2 groups reached statistical significance for maternal death only (Wald χ 2 = 4.22, df = 1, P = 0.040) (Fig. 3) .
Select demographics of the focus group participants are shown in Table 2 . The TMs shared their implicit knowledge of perceptions within the community and discussed changes to their own identity as birth attendants. Two primary themes emerged from the data: linking communities with facilities; and safe delivery.
The improved linking of communities with facilities was supported by 2 broad conceptual categories: "no more hiding" and encouragement at the community level for women to access skilled care at delivery. The concept of "no more hiding" was used to describe the actions of pregnant women as well as those of TMs. Previous research [10] in the communities included in the study identified secrecy surrounding pregnancy and childbirth as a major barrier to accessing skilled care. The TMs in the focus groups considered the MWHs to be helpful and useful to the community and to themselves. Several TMs noted that they were happy to bring women to the MWH so they could rest before giving birth. According to the participants, husbands also encouraged their wives to use an MWH.
The second theme identified from the data was that of safe delivery. The conceptual categories supporting this theme included reduction in the burden felt by TMs and provision of a safe place for delivery. Many TMs openly discussed the burden they felt before construction of the MWHs. When accompanying a pregnant woman to a clinic in the past, they often worried about their own safety because there was no space at the clinic for TMs to stay. The increased collaboration between certified midwives and TMs was identified as a contributing factor to lifting this burden from the TMs. The TMs also felt confident that the clinic staff would take care of the pregnant women.
According to the TMs, the MWHs provided a safe environment for pregnant women preparing for delivery, which is in contrast to the traditional birth experience of rural Liberian women, who are often alone during delivery with minimal support [10] . The TMs consistently described MWHs as a safe space to await delivery where the women did not have to worry about supplies, work, or health (their own and that of their infant).
Discussion
Maternal waiting homes seem to be an attractive option for women at the end of pregnancy, leading to an increase in the number of births attended by SBAs. Most importantly, communities with an MWH reported lower rates of maternal and perinatal death than communities without an MWH.
A strong cultural preference for TMs still exists in Liberia [14] with TMs currently serving as the main providers of health care during pregnancy and childbirth at the community level. The involvement of TMs with MWHs and the associated maternal, neonatal, and child health activities will recast and solidify the role of TMs as birth supporters and community health promoters. The MWHs are viewed positively by TMs and seem to draw TMs and SBAs together, as evidenced by the increase in team births. Through the TMs, women in the communities were informed and encouraged to make use of the MWHs. By involving community members and TMs in the planning and construction of MWHs, the innovative approach described in the present study addresses barriers to accessing skilled intrapartum care noted in the literature, including lack of knowledge about the existence of an MWH [15] , location [16] , cost [17] , and cultural barriers [18] . There was a notable increase in the number of team births performed by SBAs and TMs at both MWH and non-MWH sites from baseline to post-intervention. This overall increase reflects the strategy taken by Liberia's Ministry of Health and Social Welfare to rebuild the health system. Significant efforts have been made to integrate and coordinate services with community involvement and participation.
The present findings have several strengths including a diversity of evaluation perspectives. The clinics were matched in terms of population demographics, size, and location. The study also included mixed methods of data collection using results from qualitative interviews (inductive data) as well as quantitative findings (deductive data). The employment of both methods to answer complex questions results in detailed information on outcome measures and provides more contextual data through the voices of participants. Given the complexity of developing strategies to increase access to essential and emergency obstetric care, this approach provides a more complete understanding of the impact and use of MWHs.
Although MWHs, run by TMs at sites close to rural healthcare facilities that are staffed by SBAs, hold great potential, the present study also has limitations. The MWH facilities opened at different points in time, and thus each location required the analysis of team births during a 3-month baseline time period before construction of the MWH, followed by an analysis of team births during a 3-month time period after all MWHs had opened. The non-MWH communities started with a larger proportion of team births at baseline, which may be related to a better initial relationship between TMs and SBAs or may be an artifact of record keeping. Given the unpredictability of deliveries, it is difficult to conclude whether the trends noted after 2 years will be sustained over time. Another limitation is the lack of randomization in assigning communities to receive an MWH. Owing to the constraints within the terms of the grant, the MWHs could only be built on pre-existing foundations, introducing the potential for bias. Finally, the present intervention and its evaluation are ongoing and thus the results are not final.
The sustainability of MWHs as an intervention to decrease the barrier of distance for women living in remote, rural areas of Liberia who require access to safe delivery depends on support from multiple levels. At the top level, the present data have contributed to the inclusion of MWHs as a key component in Liberia's accelerated action plan to reduce maternal and neonatal morbidity and mortality [19] . Communities have made a commitment to ownership and upkeep of the MWH structures, but this will need further evaluation as homes begin to require structural maintenance. Future experimental research is needed to examine whether MWHs can indeed bridge the gap to access skilled obstetric care in rural areas. At the time of writing, a comprehensive program of obstetric services, including the provision of MWHs, is being developed in Liberia to increase the number of facility-based deliveries. The present results indicate that the establishment of stronger links with communities and TMs as integral partners in the healthcare system helps to accelerate the reduction of maternal and newborn mortality in Liberia.
